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Background
Rhythmic activity in the brain has been known since Ber-
ger’s discovery of the alpha rhythm in the 1920’s. Numer-
ous mechanisms have been proposed for various rhythms
but in the past half-century no consensus has been
reached on the mechanism of any major rhythm. The
recent development of high-throughput imaging methods
enable us for the first time to rigorously and quantita-
tively test ideas about the dynamics of brain rhythms.
The aim of this project is to characterize the contribu-
tions of intrinsic dynamics of brain regions and network
connections in generating the global dynamics of corti-
cal activity using a mouse model.
Methods
We have generated high-resolution data on neural activ-
ity over 40 mm2 of mouse cortex by voltage-sensitive
dyes, in both anesthetized and awake animals. We have
instantiated current ideas about delta rhythm in models
for the dynamics of such activity and we measure the fit
of these models quantitatively in predicting this data,
thus shedding light on the relative contributions of
these processes in the delta rhythm. We include in the
model intrinsic regional oscillations, thalamic input, and
communication between cortical regions. We specify the
form of the model and then estimate the parameters by
fitting the dynamical behavior to high-resolution time
series of cortical activity in mouse cortex. We try to
estimate the relative contributions of each of the major
components of the model to the fluctuations.
Results
We show that a potassium-current mechanism for
intrinsic oscillations does in fact fit the data well, and
we estimate some of the effective connectivity between
different cortical regions under anesthesia.
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